The effect of as,-adrenergic blockade on hypoxia-induced stimulation of anaerobic metabolism in rats was investigated. Exposure to 8,000 m-simulated altitude rapidly increased lactate and uric acid in plasma: administration of an a1-adrenergic antagonist, prazosin, enhanced a marked increase in these metabolites, and resulted in a decreased formation of acetoacetate and some elevation of blood glucose. However, al-blockade showed no effect on the anaerobic metabolism in rats exposed to a moderate hypoxia below 6,000 m-simulated altitude. The effect of prazosin on rats exposed to highly hypoxic environments can be explained by a,-blockade-induced l) inhibition of respiration, which in turn stimulates the glycolytic flux coupled to adenylate degradation, 2) decrease in gluconeogenic flux due to an inhibition of fatty acid oxidation in liver, and 3) stimulation of ,6'-adrenergic receptor in muscle, which can supply the substrate for glycolysis through the degradation of glycogen.
Exposure to hypoxia causes a series of physiological and biochemical changes which induce a metabolic adaptation to lower oxygen availability (6). Mechanism of anaerobic stimulation of glycolysis with adenylate degradation (7, 15, (22) (23) (24) is operative in rats exposed to an altitude above 6,000 m, and anaerobic glycolysis is the only mechanism available for tissues to generate ATP under these conditions (25). The concentrations of uric acid and lactate in plasma can be regarded as good indicators of the metabolic adaptation to hypoxia in tissues (4, 13) . Recently, stimulative effect of a1-adrenergic agonist on tissue respiration and ATP production has been demonstrated: oz,-agonist can stimulate the tricarboxylic acid cycle and respiration through the influx of Ca" into mitochondria (17). In this work, we examined the role of a1-adrenergic receptors in the stimu-lation of anaerobic metabolism in rats submitted to high altitude. a1-Blockade caused a marked stimulation of glycolysis with the degradation of adenine nucleotides, and an inhibition of fatty acid oxidation during an exposure of ratsto an 8,000 m altitude. al-Adrenergic receptor is suggested to participate in the shift of aerobic to anaerobic metabolism under the in viva hypoxic conditions.
MATERIALS AND METHODS
The sources of materials in this work were as follows: Lactate-UV-Test and __Pyruvate-UV-Test from Boehringer-Mannheiiii, and TZ-UA and Glucose Kit TZ from Tokyo Zoki Chemical Co. (Tokyo, Japan).
Male Sprague-Dawley rats weighing 120-150 g were starved overnight. They were per-
